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AMENDMENT FOR RCE 



Mail Stop RCE 
Commissioner of Patents 
P. O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

I. Introductory Comments 

A Notice of Appeal was filed in the present application on March 28, 2006. By way of the 
attached request for RCE and the present amendment, the appeal for this application is withdrawn 
and further examination is requested in view of the following: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 
of this paper. 

Remarks begin on page 8 of this paper. 
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II. Listing of Claims ; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1-7. (Canceled) 

8. (Original) A high-voltage MOS transistor comprising: 
a substrate; 

a gate structure overlying the substrate, the gate structure having a first side and a second 
side opposite to the first side; 

a first doping region with a first dosage formed in the substrate on the first side of the gate 
structure and partially covered by the gate structure; and 

a second doping region with a second dosage formed within the first doping region 
adjacent to the edge on the first side of the gate structure to serve as a drain region and a third 
doping region with the second dosage formed in the substrate adjacent to the edge of the second 
side of the gate structure to serve as a source region; 

a channel region formed in the substrate between the first and third doping regions by 
turning on the high-voltage MOS transistor to pass current between the source and drain regions, 
where a resistance per unit length of the channel region is substantially equal to a resistance per 
unit length of the first doping region. 

9. (Original) The device as claimed in claim 8, wherein the gate structure is 
composed of a gate, a gate dielectric layer, and a gate spacer. 

10. (Currently amended) Th e d e vic e as claim e d in claim 8. A high- voltage MOS 
transistor comprising: 

a substrate; 

a gate structure overlying the substrate, the gate structure having a first side and a second 

side opposite to the first side; 

a first doping region with a first dosage formed in the substrate on the first side of the pate 

structure and partiallv covered by the gate structure; 
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a second doping region with a second dosage formed with in the first doping region 

adjacent to the edge on the first side of the gate structure to serve as a drain region and a third 
doping region with the second dosage formed in the substrate adjacent to the edge of the second 
side of the gate structure to serve as a source region; and 

a channel region formed in the substrate between the first and third doping regions by 

turning on the high-voltage MPS transistor to pass current between the source and drain regions, 
where a resistance per unit length of the channel region is substantially equal to a resistance per 
unit length of the first doping region, 

wherein the first dosage is about 7.0 to 9.0E12 ions/cm^. 

1 1 . (Original) The device as claimed in claim 1 0, wherein the second dosage is about 
2.0to4.0E15 ions/cml 

12-23. (Cancelled) 

24. (Currently amended) A high-voltage MOS transistor comprising: 

a first drain region with a first dosage formed in a substrate, wherein the first drain region 
extends horizontally fi-om a first point proximate to an upper surface of the substrate to a second 
point proximate to the upper surface; 

a first source region with the first dosage formed in a substrate, wherein the first source 
region extends horizontally from a third point proximate to an upper surface of the substrate to a 
fourth point proximate to the upper surface ; 

a gate structure overlying the substrate, interposed between the first drain region and the 
first source region, a ad-covering a portion of the first drain region extending fi-om the first point to 
a fifth third-point of the first drain region located between the first and second points , and covering 
a portion of the first source region extending fi-om the third point to a sixth point of the first source 
region located between the third and fourth points ; 

a first spacer in contact with the gate structure and covering a portion of the first drain 
region fi-om the fifth point to a seventh point of the first drain region located between the fifth and 
second points; 
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a second spacer in contact with the gate structure and covering a portion of the first source 
region from the sixth point to an eighth point of the first source region located between the sixth 
and fourth points; 

a second drain region with a second dosage formed within the first drain region, wherein 
the second drain region extends substantially fi-om the seventh f iBurth point to a ninth fi #h-point of 
the first drain region located between the seventh- ^BUfth and second points, and wherein the 
portion of the first drain region extending fi-om the ninth fifth-point to the second point is at 
substantially the same horizontal level in the substrate as the first point; and 

a second source region with the second dosage formed within the first source region, 
wherein the second source region extends substantiallv from the eighth point to a tenth point of the 
first source region located between the eighth and fourth points, and wherein the portion of the 
first source region extending from the tenth point to the fourth point is at substantiallv the same 
horizontal level in the substrate as the third point, a sourc e r e gion form e d in a substrat e on th e 
opposit e sid e of th e gate structur e from th e first drain r e gion, 

wherein a channel region formed in the substrate between the first drain region and the first 

source region has a resistance per unit length that is substantially equal to a resistance per unit 
length of the first drain region. 

25. (Previously presented) The high-voltage MOS transistor of claim 24 further 
comprising a field oxide layer substantially abutting the first doped region at the second point. 

26. (Currently amended) Th e high voltag e MOS transistor of claim 2 4 , A high-voltage 
MOS transistor comprising: 

a first drain region with a first dosage formed in a substrate, wherein the first drain region 

extends horizontally from a first point proximate to an upper surface of the substrate to a second 
point proximate to the upper surface; 

a gate structure overlying the substrate and covering a portion of the first drain region 

extending from the first point to a third point of the first drain region located between the first and 
second points; 
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a spacer in contact with the gate stnjcture and covering a portion of the first drain region 

from the third point to a fourth point of the first drain reaion located between the third and second 
points; 

a second drain region with a second dosage formed within the first drain region, wherein 

the second drain region extends substantially fi-om the fourth point to a fifth point of the first drain 
region located between the fourth and second points, and wherein the portion of the first drain 
region extending fi-om the fifth point to the second point is at substantially the same horizontal 

level in the substrate as the first point; and 

a source region formed in a substrate on the opposite side of the gate structure from the 

first drain region, wherein a channel region formed in the substrate between the first drain region 
and source region has a resistance per unit length that is substantially equal to a resistance per unit 
length of the first drain region. 

wherein the first drain region has a doping concentration of approximately 7.0 to 9.0E12 
ions/cm^. 

27. (Currently amended) Th e high voltag e MOS transistor of claim 21, A high-voltage 
MPS transistor comprising: 

a first drain region with a first dosage formed in a substrate, wherein the first drain region 

extends horizontally fi'om a first point proximate to an upper surface of the substrate to a second 

point proximate to the upper surface; 

a gate structure overlying the substrate and covering a portion of the first drain region 

extending fi-om the first point to a third point of the first drain region located between the first and 
second points; 

a spacer in contact with the gate structure and covering a portion of the first drain region 

from the third point to a fourth point of the first drain region located between the third and second 

points; 

a second drain region with a second dosage formed within the first drain region, wherein 

the second drain region extends substantially from the fourth point to a fifth point of the first drain 
region located between the fourth and second points, and wherein the portion of the first drain 
region extending from the fifth point to the second point is at substantially the same horizontal 
level in the substrate as the first point; and 
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a source region formed in a substrate on the opposite side of the gate structure from the 

first drain region, wherein a channel region formed in the substrate between the first drain region 
and source region has a resistance per unit length that is substantially equal to a resistance per unit 
length of the first drain region, 

wherein the second drain region has a doping concentration of approximately 2.0 to 4.0E1 5 
ions/cm^. 

28. (Currently amended) A high-voltage MOS transistor comprising: 

a first drain region and a first source region formed in a substrate and spaced from each 

other : 

a gate structure overlying the substrate, interposing between the first drain region and the 
first source region, and covering a first portion of the first drain region and a first portion of the 
first source region ; 

a first spacer in contact with the gate structure and covering a second portion of the first 
drain region adjacent to the first portion of the first drain region; 

a second spacer in contact with the gate structure and covering a second portion of the first 

source region adjacent to the first portion of the first source region ; 

a second drain region formed within the first drain region, wherein the second drain region 
extends substantially from the second portion of the first drain region in the direction opposite the 
gate structure and the first spacer, wherein the portion of the first drain region extending beyond 
the second drain region is at substantially the same horizontal level in the substrate as the first 
portion of the first drain region ; and 

a second source region formed within the first drain region, wherein the second source 
region extends substantially from the second portion of the first source region in the direction 
opposite the gate structure and the second spacer, wherein the portion of the first source region 
extending beyond the second source region is at substantially the same horizontal level in the 
substrate as the first portion of the first source region, a sourc e r e gion form e d in a substrat e on th e 
opposite s id e of th e gat e structur e from the first drain r e gion, wherein a channel region formed in 
the substrate between the first drain region and the first source region has a resistance per unit 
length that is substantially equal to a resistance per unit length of the first drain region. 
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29. (New) A high-voltage MOS transistor comprising: 
a substrate; 

a gate structure overlying the substrate, the gate structure having a first side and a second 
side opposite to the first side; 

a first doping region with a first dosage formed in the substrate on the first side of the gate 
structure and partially covered by the gate structure; €»d 

a second doping region with a second dosage formed within the first doping region 
adjacent to the edge on the first side of the gate structure to serve as a drain region , the second 
doping rcRion is offset from the first doping region at least by a first gate spacer; 

and- a third doping region with the first dosage formed in the substrate on the second side of 
the gate structure and partially covered by the gate structure; 

a fourth third-doping region with the second dosage formed within the third doping region 
in th e sub s trat e adjacent to the edge on et-the second side of the gate structure to serve as a source 
rcgi o n , the fourth doping region is offset from the third doping region at least by a second gate 
spacer; and 

a channel region formed in the substrate between the first and third doping regions by 
turning on the high-voltage MOS transistor to pass current between the source and drain regions, 
where a resistance per unit length of the channel region is substantially equal to a resistance per 
unit length of the first doping region. 
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III. Remarks: 

Claims 8-1 1 and 24-28 are pending. Claims 10, 24, 26, 27, and 28 have been amended. 
Claim 29 has been added. Claims 8,9, 11, and 25 remain in their previous form. 

Allowable Subject Matter 

Noted with appreciation is the indication that Claims 10, 1 1, 26, and 27 recite allowable 
subject matter, and would be allowed if rewritten in independent form. Claims 10, 26, and 27 have 
been rewritten in independent form and Claim 1 1 remains in the original form since it depends on 
the Claim 1 0 which is now allowable. 

Independent Claim 8 

Independent Claim 8 stands rejected under 35 U.S.C. §102 as being anticipated by Hoshino 
et al. U.S. Patent No. 6,121 ,077. This ground of rejection is respectfully traversed. The PTO 
specifies in MPEP §2131 that, to anticipate a claim, a reference must teach each and every element 
recited in the claim. Claim 8 includes a recitation of: 

... a first doping region with a first dosage formed in the 
substrate on the first side of the gate structure and partially covered 
by the gate structure; and 

a second doping region with a second dosage formed within 
the first doping region adjacent to the edge on the first side of the 
gate structure to serve as a drain region . . . 

It is respectively submitted that the Hoshino patent fails to disclose this precise structure. The 
Office Action asserts at lines 19-20 on page 2 that Figure 14a of Hoshino discloses 

a drain region (a second doping region 9 with a second dosage 
formed within the first doping region 8) adjacent to the edge on the 
first side of the gate structure;. .. 
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Applicant respectfully traverse this assertion since Hoshino clearly states in the specification on 
paragraph 211: 

a photoresist pattern (mask) PR4 is formed so as to cover a portion 
of the drain offset region 8 and the P type punch-through layer 3. 
Successively, impurities are introduced for forming the 
source.drain region by using the mask PR4. 

The photoresist pattern PR4 is not part of the gate structure to a person skilled in the art. During a 
telephone interview, the examiner suggested that the photoresist pattern PR4 did the same 
"function" as a gate spacer, as used in the patent. Applicant's hereby assert that we arc talking 
about structure, not a method. The examiner has not presented any evidence to support the 
allegation that photoresist is part of a "gate structure" in a "high-voltage MOS transistor". 
Therefore, the drain region is offset from the gate structure by the photoresist pattern (mask) PR4 
and cannot be "adjacent to the edge on the first side of the gate structure". Hoshino thus does not 
disclose each and every element recited in Claim 8, and therefore does not anticipate Claim 8 
under §102. Claim 8 is thus believed to be allowable over Hoshino, and notice to that effect is 
respectfully requested. 

Independent Claims 24, 28 and 29 

Independent Claims 24, 28 and 29 stand rejected under 35 U.S.C. §102 as being anticipated 
by Hoshino et al. U.S. Patent No. 6,121,077. Claims 24, 28 and 29 have been amended to describe 
a symmetric structure illustrated in Fig. 3e that the Hoshino reference does not teach. 

Dependent Claims 

Claims 9 and 25 respectively depend from Claim 8 and Claim 24, and are also believed to 
be distinct from the art of record, for example for the same reasons discussed above with respect to 
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Claims 8 and 24, respectively. 
Conclusion 

Based on the foregoing, it is respectfully submitted that all of the pending claims are fully 
allowable, and favorable reconsideration of this application is therefore respectfully requested. 

Should the Examiner deem that any further amendment is desirable to place this 
application in condition for allowance, the Examiner is invited to telephone the undersigned at the 
below listed telephone number. 



Respectfully submitted, 




David M. O'Dell 
Reg. No. 42,044 



Dated: June 9. 2006 



Certificate of Service 



HAYNES AND BOONE, LLP 



I hereby certify that this correspondence is being filed with 
the U.S. Patent and Trademark Office via EFS-Web on 
_5wA<J? , 2006. 



901 Main Street Suite 3100 
Dallas, Texas 75202-3789 
Telephone: 972.739.8635 
Facsimile: 214.200.0853 
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